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The  T-37B  is  a  USAF  two-seat  primary  trainer  aircraft.  This  report 
provides  measured  data  defining  the  bioacoustic  environments  at  flight 
crew/ passenger  locations  inside  this  aircraft  during  normal  flightvoperations. 
Data  are  reported  at  one  location  for  19  different  flighUconditions  and 
psychoacoustic  measures:  overall  and  band  sound  pressure  levels,  C-weighted 
and  A-weighted  sound  levels,  preferred  speech  interference  level,  perceived 
noise  level,  and  limiting  times  for  total  daily  exposure  of  personnel  with  and 
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PREFACE 


Tbu  report  was  prepared  by  the  Biodynamic  Environment  Branch,  Air  Force  Aeroapaoe 
Medical  Reeearch  Laboratory,  under  Project/Taak  723108,  Crew  Safety  In  Operational  Noiae 
Environmenta. 
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and  prepared  it  for  publication. 
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INTRODUCTION 


The  T-37B  is  a  USAF  two-seat  primaiy  trainer  aircraft  manufactured  by  the  Cessna  Aircraft 
Company,  Wichita,  Kansas.  Power  is  provided  two  Continental  J-69-T-25  turbojet  engines 
each  rated  at  1025  lbs.  maximum  takeoff  thrust.  Tire  engines  are  manufactured  by  Teledsme 
CAE,  Toledo,  Ohio. 

This  volume  provides  measured  data  defining  the  bioacoustic  environments  produced  inside  the 
aircraft.  Such  data  are  essential  to  evaluate  ear  protection  requirements,  limiting  personnel 
exposure  times,  voice  communication  capabilities,  and  aimoyance  problems  associated  with 
operations  of  the  T-37B  aircraft. 

Hus  volume  is  one  of  a  series  published  by  the  Aerospace  Medical  Research  Laboratory  (AMRL) 
under  the  same  report  number  (AMRLrTR-75-50)  as  a  multi-volume  handbook  that  quantifies 
the  noise  environments  produced  at  flight/ground  crew  locations  and  in  surrounding 
communities  by  operations  of  Air  Force  aircraft  and  ground  support  equipment  Hre  far-field, 
community-type,  noise  data  in  the  handbook  describe  the  noise  produced  during  ground 
operaUona  of  aircraft,  ground  support  equipment  and  other  ground-based  equipment  or 
facilities. 

Volume  1  of  this  handbook  discusses  the  objectives  and  design  of  the  handbook,  the  types  of 
data  presented,  measurement  procedures,  instrumentations,  data  processing,  definitions  of 
quantities,  symbols,  equations,  applications,  limitations,  etc.  Refer  to  Volume  I  (reference  l)for 
such  information  bMause  it  is  not  repeated  in  other  handbook  volumes. 

A  cumulative  index  lists  those  aerospace  systems  contained  in  the  handbook,  and  identifies  the 
specific  volumes  containing  each  type  of  environmental  noise  data  available  (i.e.,  in- 
flight/flight  crew  and  passenger  noise,  near-field/ground  crew  noise,  far-field/oommunity 
noise).  Volume  numbers  are  assigned  sequ«rtially  as  individual  volumes  are  published.  Hris 
index  is  periodically  updated  as  individual  volumes  are  published,  and  is  available  upon  request 
from  AMRL/BBE,  Wright-Patterson  AFB,  OH  45433.  Organisations  on  the  distribution  li^  for 
the  handbook  will  automatically  receive  a  copy  of  the  updated  indmi  as  it  is  gmerated. 

Direct  any  questions  concerning  the  technical  data  in  this  report  and  other  handbook  volumes 
to:  AMRL/BBE,  Wright-Patterson  AFB.  OH  45433;  AUTOVON  78-53675  or  78-53664; 
Commercial  (513)  255-3675  or  (513)  255-3664. 


1.  Cole,  John  N.,  USAF  Bioenvironmental  Noiee  Data  Handbook,  Volume  I:  Organization, 
Content  and  Application,  AMRL-TR- 75-50  (1),  Aerospace  Medical  Research  Laboratory, 
Wright-Patterson  Air  Force  Base,  Ohio,  1975. 


IN-FLIQHT  NOISE 


MtMurtiiMntt 

All  noise  meaeutemente  were  made  on-board  a  T-37B  aircraft  during  typical  speed,  altitude,  and 
flight  maneuver  conditions.  Tliese  levels  describe  the  standard  T-37B  mvironments  but  may 
not  be  representative  of  those  levels  encountered  if  the  aircraft  has  been  configured  differently 
(e.g.,  major  equipment  or  structural  changes). 

Acoustic  measurements  were  made  inside  the  cockpit  at  the  pilot’s  location.  Table  1  lists  the 
measurement  location  and  test  conditions  as  numeric/alphabetic  designators  which  are  used 
on  the  data  pages.  The  designator  1/ A  means  measurement  location  land  test  condition  A,  etc. 

The  microphone  was  attached  to  the  pilot’s  helmet  by  means  of  a  lightweight  boom.  This 
arrangement  enabled  adjustment  of  the  microphone  close  to  the  ear  level  at  a  distance  of  0.1 
meter  with  its  diaphragm  parallel  and  facing  away  from  the  helmet’s  surface.  In  the  analysis, 
microphone  corrections  for  random  incidence  were  applied  to  the  overall  systems  response.  The 
recorded  samples  were  analyzed  using  a  four  or  ^ht  second  integration  time  to  obtain  a  power- 
averaged  level  which  effectively  smooths  out  short  duration  fluctuations  and  best  describes  the 
exposure. 


RmuIIs 

The  measured  data  presented  in  Table  2  define  the  sound  pressure  levels  (SPL)  produced  inside 
the  T-37B  aircraft  at  the  specified  location.  This  table  includes  the  overall,  1/3  octave  band,  and 
octave  band  levels.  From  these  data,  C-weighted  and  A-weighted  sound  levels,  maximum 
permissible  time  for  one  exposure  per  day  (AFR 161-35)  with  and  without  standard  Air  Force  ear 
protectors,  preferred  speech  interference  level,  and  perceived  noise  level  are  calculated  and 
presented  in  Table  3.  These  measures  are  widely  used  to  assess  the  effects  of  noise  on  personnel 
and  their  performance. 
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Location 

1 

Condition 


TABLE  1 

MEASUREMENT  LOCATION  AND  TEST  CONDITIONS 
T-37B.  WRIGHT-PATTERSON  AFB,  OH;  6  AUG  81 
SER  NO.  00141 


Position  Haight  Abovo  Dock 

Co-Pilot  Seated  Head  Level 


Description 


Engines  Idle,  Canopy  Closed  ECS  ON,  39%  RPM 

Engines  Idle,  Canopy  Closed,  ECS  OFT,  39%  RPM 

Engines  Idle,  Canopy  Open,  39%  RPM 

Engines  Military,  Canopy  Closed,  ECS  ON,  80%  RPM 

Engines  Military,  Canopy  Closed,  ECS  OFF,  80%  RPM 

Taxi 

Takeoff 

Climb  to  6,000  ft 

Cruise  ftOOO  ft,  220  KIAS^  95%  RPM 

Climb  to  20,000  ft,  160  KIAS,  99%  RPM 

Cruise  at  20,000  ft,  205  KIAS,  98%  RPM,  ECS  ON 

Cruise  at  20,000  ft,  206  KIAS,  99%  RPM,  ECS  OFF 

Start  of  Descent  to  10,000  ft 

Descend  to  10,000  ft,  at  17,000  ft,  speed  brakes  out 

Descend  to  10,000  ft,  at  13,000  ft,  speed  brakes  up 

Cruise  at  10,000  ft,  190  KIAS,  85%  RPM,  ECS  ON 

Cruise  at  10,000  ft,  190  KIAS,  85%  RPM,  ECS  OFF 

Descend  to  6,000  ft 

Landing  Roll 


S 


o  *- 

lUMX 
XltlS 
O  ^  Of 


I  U  ^ 

|!ii  u. 

f 

I  31k  l-t 
I 

I  N  Z 

t  teJU 

t  Smz 
t  5  < «» 

I  S  a  tj 

I  M  I  Z 

|g-« 


<0<0N.9»«9O|OK>|A<B|A||vnaT<eK^N*4M|w*4K« 


z  jSS^f  *>•  M a«<4  «4 »« m  <0«  a  •  «  «  mm  B* o> 

X  K  ^>  K  K  m  a>  m  m  B  m  m  B  o  m  m  m  m  m  m  B  B  B  B  B  m  iw  iw 


m^«4£msBBCMtO««4'Biomi>>mNmi0i*«iitBmm 

BBBBa>BmmmmBBBommmcMi>BBBBBBKik 

»<  v4  •<  m 


<B*><BW^'*^KBBBBBBBBBBBBBmBKr»l^|N.>0 


•»»*^KBBBmBmm0*O*mBBBBBBBKBmKK* 


I  10  B  B  BB  m  MO*  «l  B^>  m  B  0>  B  »>  B  B  m  *4  e  m  v4  K.  ».  m  B 
I  K ^ K B B B BB m mm m BB B B B B B B B BB K K B  S 


>BKNNBmBBBBBBmBeBmBNCSJ«4Bt<>B<rm 

)BBmBBBBBBmBBBmmBBBBaBBBBI>.K 


BKKBKBBBBBmmmmmBBBBmmBBIWBKK 


30.  •? 

«Z  M  4r  lA  3  •  33IA  ^  •  om  O  ••  Ih  ••  •  < 


* 

e  I  IM 
^  I  V> 
9  M 
9  O 
9  Z 
^  9 
•  9  O 

I  5 

9  O 
9  OC 
iO  9  ^ 
O  9  O 
I  UJ 
9  -I 
9  W 

mi^ 

«  9  2 
M  9  3 
I  O 
9  0£ 
I  t» 
tfV  I  Z 
9  9  O 
9  < 
9  O 

t  UJ 

IS 

IS 

9  3 
9 

le 

9 

I  Q 

9  Ul 
9  9* 

9  P 

i  3 

9  I  U 

SI  B 
Sim 
IS 

t 


>  « 

«4 

«  ^  i 

«• 

« 

X 

O 

o 

1 

M 

tu  e 

« 

•  o 

U 

» I 

o 

M 

M 

S 

Ik 

Ik 

9  o 

> 

M 

« 

o 

SE 

OK 

uoz 

z 

Ul 

o 

Ul 

XU3 

« 

o 

O  K  tt 

• 

a 

.  'a 

H  Ul 

u  ^ 
w 

mt-vt 

3lt.M 

O 

n.2* 

talu 
Ufl<  »• 
KMX 
3«  (» 

S  a  tj 

Ulfef 

M  •  X 


M^«eM^«««>Ni*ea«MM<4«a««iAninM«oNin 

o>0as>a00«0eo<a«0a>i>'o«na>«a>aaeacBKK. 


aKKaa^aawvMMnAiMouvKawNnano'aife 

KKK.^aaaaaaatao'aa'aaeaeaaaiwh.MK 


aNKe»>K.inaiO(\i«inNnea'i>aai\>ai^oKani 

MKMaaaaaao>0>o>a«aa«aan«aah.oaN.|wi 


aa'4’K.raiAao«iAMiAaNae«asinMaa'Mff>is.«i 

HiMM»>.aa«««aa«a>aaa«anaoaar»«ON.»>i 


u\'^^4MMma.4'e^Mae«KKamae«ON'acsi(T> 

K^.^.K«••«•a>o•o>o>a•aa•««•«aaM^>K« 


9M9^ma>«a»Kaar'>cMar>.MUvn'Hemo>a<nv«0 

«««ao>«»a»etaiittro«o>a«0e«ao«a«KKKMa 


^aararai(kT4MO>K.m-^>oe«au>n«4a>o>eMaa«4H. 

aaaao>9•a0>a<»o<a<a*o«aaaaa^>lw««|^^.^.a 


aaaaf>»miiv»waf\>otNNoa»o»N'in»>oacM>>nNn 

MKMKa«a«aavo«o><Miia>aaa0«a^N-i>»^KK 


«MeMiA4^ii\a«o«4as^o*<oa4>M(raaao>ro<4 

KKNKaaaaa(»a*aa9ea«S0siwr>.N.KKi^iw 


iHMeaneeinaeeinaoeeaaeeoeeoeae 

Nn«iA««aN«amMaan9aaeaawv«aoaa 

MMMistKin^waaofiiaawMOonoe 

MMMMistm^aaaa 


LEVEL  CORRECTED  TO  REHOVE  BACK GROUND/ ELECTRONIC  NOISE^ 


1 


t . 


z 

A 

o 

• 

M 

M  A 

A 

•  A 

«4 

U 

A  1 

A 

«4 

M 

X  -H 

n 

Ik 

m  A 

> 

< 

O 

K 

O 

Z 

Ul 

Z 

bj  «n  z 

Id 

Ul 

Z  Ui  o 

01 

A 

o 

O  H  1^ 

A 

a 

Of  Ul 

o  > 

i/i  < 

<  H 

ut  o 
z  o 


CD 

1 

i  o 

a 

•  •• 

1  V 

1  Z 

•  w 

1  O 

1 

1  M 

1 

Ul 

1  ^ 

1 

> 

i  A 

1  « 

Ul 

•  Z 

1  N 

.J 

1  Ul 

1  w4 

1  u. 

1 

Ul 

I  o 

1 

z 

1 

1 

1 

#  w 

1  ^ 

1/) 

1 

1  ^ 

Ul 

1 

1 

0^ 

1 

1 

0. 

1 

1 

a 

1 

_f 

1 

z 

1 

Ul 

• 

5 

I  •• 

> 

1 

o  o 

t  ^ 

Ul 

1 

9)  z 

•  a 

•J 

1 

A 

O  A 

1  Hi 

UJ 

1 

1 

CD  ^  M 
3  Ik  M 

o 

N  «  Z 
UlU 

o«  ^ 

«  M  Z 


•  w 

[  N 


o 

> 


«o  fo  m  ^  A  «o  e  tfiu^  u> 

Ktf^o^eoO^AAA  e 


e  m  «4  9  III  o  A  lA 

A  A  A  0^  A  A  A 


«40K^  A  a* 

aaaaaaoSaa  a 


o  o 

AAAKUVAAAA 

•H  V 

AAOAOOAAA 

«4 

^  A  A  t4 

A 

M 

a 

z 

ou. 

AUIAAAAA<0K 

O 

U  N 

AAAAAAAAK 

O 

U>A^WAMAf»>A  0* 
A  ^  A  9%  A  0^  A  A 


MAA^ACMAMA  A 
aaaaaaaaa  a 


^AWA^<0AAA  a 
AAAAAAAAA  a 


AAAAKMAA^  A 

AAAAAAAAA  A 


^  ^  ^  ^  tst  UV 

AAAAAAAAA  a 


1 

3  A 

Id 

tfl 

u  • 

1 

• 

O 

Mtt 

M 

Of  A 
Ul 

HAIAAAAAAA 

*1 

t 

K 

U. 

• 

z  z 

aamuiaaaaa 

PC  ! 

Ul 

1 

Ul  A 

1 

I 

Ik  ^ 

0  1 

M  1 

z 

A  M  #  A 

>  1 

ffi 

1 

MH> 

M 

o  • 

A 

$ 

O 

1 

H 

1 

z 

1 

t 

^  ^ 

^  « 

1 

m  ^  *0 

A 

1 

1 

m 

1 

X  e 

1 

O  1 

1 

M  ^ 

^  IM  e 

• 

^  •m 

% 

Q  fO  1  « 

M 

M  X  C\i 

3 

Ik  flD  e  > 

M  <  O 

^  Ol*  X 

UJ 

X  UJ  M  X 

O 

Ul  XUl  3  0« 

X 

O  OH  X  o 

X 

M 

• 

1 

1 

1 

A 

1 

1 

1 

1 

1 

1 

O 

40CVv4«OI^‘^40«M 

n 

1 

V 

0^  O*  O*  V} 

o 

• 

1 

*4 

«4 

• 

1 

ck; 

H«oeikan^xno 

«4 

1 

V 

X4oon<unx4D4o 

O 

1 

1 

• 

1 

X 

t 

o  o 

MO(f»Otx»«4N>XO 

M 

1 

•-I  V 

nnennnaxon 

e 

1 

H 

«4 

• 

M 

1 

o 

1  ^  A 

A 

X 

f 

o  a 

OlwMnHOlwOe 

4 

O  X 

e 

1 

V  ^ 

«4 

1 

X 

4 

o 

1 

M 

1 

H  O 

e 

4 

X  Nu 

KXQ^9»n<^XnK 

e 

1 

o  ^ 

»4 

1 

o 

4 

1 

4 

X 

POOfk^lD^OIAfw 

lU 

1 

nnnonnnaeiw 

o 

1 

1 

^  1 

OD  t 

X 

n^.u^eln<r■^-*^• 

t 

O  1  •• 

X 

«<p<F»00^«>XXK 

o 

#  X 

a4 

1  O 

•J  4  M 

!S!  ;  i 

u 

^KWOOOXIMe 

o 

toi  I  ac 

% 

409oiono*xxo 

o 

•J  1  UJ 

«4 

•  a 

HI  •  o 

X  4 

1 

3  1  *1^  w  ^ 

M  1 

; 

X 

N 

se^sssstt^sis 

lO 

o 

; 

1/9  1 

UJ  1 

ac  1 

a  1 

9 

o  •  ^ 

1 

§  !  -  ^ 

1 

OO  •  K  Ul 

MX  •  U  ^ 

1 

an  I  ^  w 

1 

Ul  1  O  H  ^ 

XUJ  1  O  U.  M 

1 

5>  4  O 

M<  1  ^  K  X 

1  (MU 

! 

1 

ISSS 

f 

1  3x0 

4 

n 

.1 

4  O  M 

• 

I 

1  on  w 

Ul  M 

HHoeowoxo 

X 

W  !  w(> 

XX 

Ik 

ooMiAowne 
^  ^  tri  no  OO 

s 

XUIOO 

n 

n  M  1  MH  M 

o 

X  4  o 

H  1  X 

t 

t 

I 

I 


j 

.1 


TABLEI  HCASURES  OF  HUMAN  NOISE  EXPOSURE  ) lOENTIFXCATIONt 


BASED  ON  CALCULATED  SPL  SPECTRUM  UNDER  PROTECTIVE  DEVICE 
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